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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The moving coil of the linear motor which carries out the laminating of the conductor 
layer and insulating layer in which the coil which consists of a wound conductor pattern was 
formed, and is characterized by connecting the coil of two or more conductor layers electrically. 
[Claim 2] The moving coil of the linear motor according to claim 1 characterized by consisting of 
even conductor layers and connecting electrically the inner circumference edge of the coil of the 
inner circumference edge of the coil of the top layer and the lowest layer or the top layer and 
the lowest layer, and an interlayer through an insulating layer. 

[Claim 3] The moving coil of the linear motor according to claim 1 or 2 characterized by 
consisting of a conductor layer of at least four or more layers, and the inner circumference edge 
of the coil of the top layer, an interlayer, and the lowest layer being electrically connected 
through an insulating layer, respectively, and enabling it to connect the periphery edge of the coil 
of the top layer and the lowest layer with other coils formed on the external input or the same 
substrate. 

[Claim 4] The moving coil of the linear motor according to claim 1, 2, or 3 characterized by 
forming said coil on the same substrate at two or more juxtaposition. 
[Claim 5] The motor which has the moving coil of multilayer structure which serves as a 
conductor layer of at least three or more layers in which the coil which consists of a wound 
conductor pattern was formed from the insulating layer more than twoHayer at least, and by 
which the coil of two or more conductor layers was electrically connected with it through the 
insulating layer. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the motor which has the moving coil of a linear 

motor, and the moving coil of multilayer structure. 

[0002] 

[Description of the Prior Art] A linear motor arranges the coil wound around the movable side in 
the shape of flat to two or more juxtaposition, the coil and predetermined spacing are vacated 
for a fixed side, a permanent magnet is arranged to juxtaposition, and rectilinear motion is 
performed by supplying alternating current to a coil. 

[0003] What arranged to juxtaposition the coil which wound the wire rod around JP,2000- 
9281 2,A in the shape of flat, and formed it in it as an example of the structure of the coil of a 
movable side on the base plate is indicated. 

[0004] This invention cuts and lacks the center section of the base plate which carries a coil, in 

order to heighten the heat dissipation effectiveness of a coil. 

[0005] 

[Problem(s) to be Solved by the Invention] However, since the above-mentioned invention also 
rolled the wire rod and the coil was created, it was difficult to carry out stripping of the 
generation of heat inside the coil when passing a current, and in order to suppress the 
temperature rise of a coil, the current passed in a coil needed to be restricted. 
[0006] Moreover, the coil around which the wire rod was wound had heavy weight, and the 
effectiveness of a motor also had the trouble of carrying out a part fall. The technical problem of 
this invention is heightening the heat dissipation effectiveness of the moving coil of a linear 
motor. Other technical problems are lightweight-izing the moving coil of a motor. 
[0007] 

[Means for Solving the Problem] The moving coil of the linear motor of invention according to 
claim 1 carries out the laminating of the conductor layer and insulating layer in which the coil 
which consists of a wound conductor pattern was formed, and it constitutes them so that the 
coil of two or more conductor layers may be connected electrically. 

[0008] Since heat is radiated from the coil formed in each conductor layer, respectively 
according to this invention, the heat sinking plane product of a coil can become large, and can 
carry out stripping of the heat generated in a coil efficiently. Moreover, by raising heat 
dissipation effectiveness, since the allowable-current consistency of a conductor pattern can be 
enlarged, the amount of the copper used for a moving coil can be reduced. Thereby, a moving 
coil is lightweight-ized and the effectiveness of a linear motor can be improved. 
[0009] Furthermore, since a moving coil can be manufactured according to the manufacture 
process of a multilayer substrate, a production process can be simplified compared with the 
conventional manufacture approach which fixes to an adapter plate the coil rolled flatly. 
[0010] In the above-mentioned invention, it may consist of even conductor layers and the inner 
circumference edge of the coil of the inner circumference edge of the coil of the top layer and 
the lowest layer or the top layer, an interlayer and the lowest layer, and an interlayer may be 
electrically connected through an insulating layer. 
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[0011] Thus, by constituting, the coil of a desired number of turns is realizable by connecting 
electrically the inner circumference edge of the coil of two or more conductor layers. It consists 
of a conductor layer of at least four or more layers, the inner circumference edge of the coil of 
the top layer, an interlayer, and the lowest layer is electrically connected through an insulating 
layer, respectively, and the periphery edge of the coil of the top layer and the lowest layer may 
enable it to connect with the periphery edge of other coils formed on the external input or the 
same substrate in the above-mentioned invention. 

[0012] Thus, the coil formed on the same substrate with constituting is connectable on the same 
substrate. The motor of invention according to claim 6 serves as a conductor layer of at least 
three or more layers in which the coil which consists of a wound conductor pattern was formed 
from the insulating layer more than two-layer at least, and it has the moving coil of multilayer 
structure to which the coil of two or more conductor layers was electrically connected through 
the insulating layer. 

[0013] According to this invention, by making a moving coil into multilayer structure, the heat 
sinking plane product of a conductor pattern can be enlarged, and the exoergic effectiveness of 
a moving coil can be heightened. Moreover, a moving coil can be lightweight-ized with 
constituting from a multilayer substrate, and, thereby, the effectiveness of a motor can also be 
improved. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, 
referring to a drawing. Drawing 1 is drawing showing the structure of the moving coil 1 1 of the 
linear motor of the gestalt of the 1st operation. 

[0015] This moving coil 11 consists of a multilayer substrate 14 with which the printed coil 13 
was formed of etching on the insulating layers 12, such as glass epoxy. The pattern is formed in 
the curled form and the printed coil 13 is formed on the insulating layer 12 at two or more 
juxtaposition. 

[0016] A moving coil 11 consists of five layers in which a conductor layer contains four layers in 
and an insulating layer also contains the resist of the top layer, and the printed coil 13 is formed 
on the insulating layer 12 of the 4th layer from the 1st layer. 

[0017] Drawing 2 is the explanatory view of the connection method between the layers of the 
moving coil 1 1 of multilayer structure. If a linear motor is a three-phase-circuit alternating 
current motor, it will be electrically connected with other printed coils 13 of the same phase, 
among those as for the periphery edge 21 of the printed coil 13 which consists of a wound 
conductor pattern of the 1st layer (the top layer), the through hole 23 is formed in the peripheral 
edge section 22. 

[0018] A through hole 25 is formed in the inner circumference edge 24 of the curled form printed 
coil 13 of the 2nd layer (interlayer), and the through hole 27 is formed also in the periphery edge 
26. The through hole 25 of the inner circumference edge 24 of the printed coil 13 of the 2nd 
layer penetrates the insulating layer 12 between the 1st layer and the 2nd layer, and is 
electrically connected with the through hole 23 of the inner circumference edge 22 of the 
printed coil 13 of the 1st layer. Thereby, the printed coil 13 of the 2nd layer and the printed coil 
13 of the 1st layer are connected to a serial. 

[0019] A through hole 29 is formed in the periphery edge 28 of the curled form printed coil 13 of 
the 3rd layer, and the through hole 31 is formed in the inner circumference edge 30. The through 
hole 29 of the periphery edge 28 of the 3rd layer penetrates the insulating layer 12 between the 
3rd layer and the 2nd layer, and is electrically connected with the through hole 27 of the 2nd 
layer. In addition, the through hole 31 of the 3rd layer is insulated with the through hole 25 of the 
2nd layer, and the printed coil of the 2nd layer. 

[0020] Thereby, the printed coil 13 of the 3rd layer and the printed coil 13 of the 2nd layer are 
connected to a serial. The through hole 33 is formed in the inner circumference edge 32 of the 
curled form printed coil 13 of the 4th layer. This through hole 33 penetrates the insulating layer 
12 between the 4th layer and the 3rd layer, and is electrically connected with the through hole 
31 of the inner circumference edge 30 of the 3rd layer. Thereby, the printed coil 13 of the 4th 
layer and the printed coil 13 of the 3rd layer are connected to a serial. 
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[0021] The periphery edge 34 of the printed coil 13 of the 4th layer (the lowest layer) is 
connected to other printed coils 13 formed on the same substrate. Namely, the inner 
circumference edge 22 of the printed coil 13 of the 1st layer is connected to the inner 
circumference edge 24 of the printed coil 13 of the 2nd layer. The periphery edge 26 of the 
printed coil 13 of the 2nd layer is connected to the periphery edge 28 of the printed coil 13 of 
the 3rd layer, further, the inner circumference edge 30 of the 3rd layer is connected to the inner 
circumference edge 32 of the printed coil 13 of the 4th layer, and four printed coils 13 are 
connected to a serial as a whole. 

[0022] Therefore, if the number of turns of the printed coil 13 per layer are set to n, the number 
of turns of the moving-coil 1 1 whole in four layers are set to 4n, and desired number of turns 
can be obtained by increasing a number of layers. 

[0023] Next, drawing 3 is the explanatory view of the connection method of the printed coil in 
the case of using a three-phase-alternating-current motor as a linear motor, two or more 
printed coils [ substrate / 14 / multilayer ] 41, 49, and 61 .. forms in juxtaposition — having — 
**** — each printed coils 41, 49, and 61 .. is connected by the three-phase-circuit Y 
connection — having — printed coils 41, 49, and 61 — the three-phase-circuit alternating 
current of U phase, V phase, and W phase is supplied to .. in order. 

[0024] In drawing 3 , the arrow head of a broken line shows the conductor pattern of the 4th 
layer for the conductor pattern of the 1st layer to which the arrow head of a continuous line 
connects a printed coil. Connection of the printed coil of U phase is explained first. The 
periphery edge 42 of the printed coil 41 of the 1st layer of U phase is connected with other 
printed coils of U phase formed on the same substrate, or the current of U phase of a three- 
phase-circuit alternating current is supplied from the outside. And the periphery edge 43 of the 
printed coil 41 of the 4th layer is connected by the following periphery edge 45 and following 
conductor pattern of the printed coil 44 of the 4th layer of U phase. Furthermore, the periphery 
edge 46 of the printed coil 44 of the 1st layer of U phase is connected with the periphery edge 
48 of the printed coil 47 of the 1st layer of the following U phase. 

[0025] Therefore, the current of U phase supplied to the periphery edge 42 of the printed coil 41 
of the 1st layer of U phase flows to the printed coil 41 of the 2nd layer through the through hole 
of an inner circumference edge, and flows to the printed coil 41 of the 3rd layer through the 
through hole of the periphery edge of the printed coil 41 of the 2nd layer. Furthermore, it flows 
to the printed coil 41 of the 4th layer through the through hole of the inner circumference edge 
of the printed coil 41 of the 3rd layer, and flows from the periphery edge 43 of the printed coil 41 
of the 4th layer to the printed coil 44 of the 4th layer as follows of U layers. The current which 
flowed into the printed coil 44 of the 4th layer flows from the periphery edge 46 of the 1st layer 
to the printed coil 47 of the 1st layer of the following U phase through the printed coil 44 of the 
3rd layer, the 2nd layer, and the 1st layer. 

[0026] Next, the current of V phase of the three-phase alternating current is supplied to the 
periphery edge 50 of the printed coil 49 of the 4th layer of V phase from other printed coils or 
exteriors which were formed on the same substrate. The periphery edge 51 of the printed coil 49 
of the 1st layer of V phase is connected by the following periphery edge 53 and following 
conductor pattern of the printed coil 52 of the 1st layer of V phase. In addition, since this 
conductor pattern intersects the conductor pattern of U phase mentioned above, the part is 
connected by the conductor pattern of the 3rd layer through the through hole 54. The periphery 
edge 55 of the printed coil 52 of the 4th layer of V phase is connected by the following periphery 
edge 57 and following conductor pattern of the 4th-layer print 56 of V phase. The periphery edge 
58 of the printed coil 56 of the 1 st layer of the V phase is connected with the periphery edge 60 
of the printed coil 47 of the 4th layer of U phase, and the periphery edge 69 of the printed coil 
67 of the 4th layer of W layers by the conductor pattern through the through hole 59. 
[0027] Therefore, the current supplied to the periphery edge 50 of the printed coil 49 of the 4th 
layer of V phase flows to the printed coil 49 of the 3rd layer through the through hole of an inner 
circumference edge (not shown), and flows to the printed coil 49 of the 2nd layer through the 
through hole of the periphery edge of the printed coil 49 of the 3rd layer. Furthermore, it flows to 
the printed coil 49 of the 1st layer through the through hole of the inner circumference edge of 
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the printed coil 49 of the 2nd layer, and flows from the periphery edge 51 of the printed coil 49 
of the 1st layer to the printed coil 52 of the 1st layer of the following V phase. The current 
which flowed into the printed coil 52 of this V phase flows from the periphery edge 55 of the 
printed coil 52 of the 4th layer to the printed coil 56 of the 4th layer of the following V phase 
through the printed coil 52 of the 2nd layer, the 3rd layer, and the 4th layer. 
[0028] Next, other printed coils formed on the same substrate are connected to the periphery 
edge 62 of the printed coil 61 of the 1st layer of W phase, or the current of W phase of a three- 
phase-circuit alternating current is supplied to it from the outside. This printed coil 61 of the 1st 
layer is connected with the printed coil 61 of the 2nd layer, the 3rd layer, and the 4th layer 
through the through hole at the serial. 

[0029] The periphery edge 63 of the printed coil 61 of the 4th layer is connected by the following 
periphery edge 65 and following conductor pattern of the printed coil 64 of the 4th layer of W 
phase. Furthermore, the periphery edge 66 of the printed coil 64 of the 1st layer of W phase and 
the periphery edge 68 of the printed coil 67 of the 1st layer of the following W phase are 
connected by the conductor pattern. The periphery edge 69 of the printed coil 67 of the 1st 
layer of the W phase is connected by the periphery edge 60 of the printed coil 47 of the 4th 
layer of U phase and the periphery edge 58 of the printed coil 56 of the 4th phase of V phase, 
and the conductor pattern. 

[0030] Therefore, the current supplied to the printed coil 61 of the 1st layer of W layers flows 
the printed coil 61 of the 2nd layer, the 3rd layer, and the 4th layer. And it flows from the 
periphery edge 61 of the printed coil 61 of the 4th layer to the printed coil 64 of the 4th layer as 
follows of W layers. 

[0031] According to the gestalt of operation mentioned above, the surface area of the conductor 
pattern section which serves as a current path compared with the conventional copper coil with 
constituting the moving coil 1 1 of a linear motor by the printed circuit board of multilayer 
structure can be doubled [ about / more than ]. Thereby, since the heat dissipation 
effectiveness of the conductor pattern of a current path can be raised, compared with a copper 
coil, a current can be passed by one about 5 times the current density of this. Furthermore, 
since current density can increase, the amount of copper [ used ] is reduced and-izing of the 
moving coil 1 1 can be carried out [ lightweight ]. 

[0032] Next, drawing 4 (A) and (B) are the flat surfaces and important section sectional views of 
a moving coil 71 by the side of the rotator of the rotary motor of the gestalt of operation of the 
2nd of this invention. The moving coil 71 of the gestalt of this 2nd operation consists of 
multilayer printed boards which consist of a conductor layer which consists of an insulating layer 
73 of four layers, printed coils 72b and 76a, etc., as shown in drawing 4 (B), and the conductor 
layer of the 1st layer is covered with the resist Moreover, the revolving shaft 91 is being fixed to 
the center section of the moving coil 71 by press fit, adhesion, and the other mechanical fixed 
approaches. 

[0033] As shown in drawing 4 (A), two printed coils with which the current of U phase of a 
three-phase-circuit alternating current, V phase, and W phase flows are formed in each class of 
etching etc., respectively. Two printed coils 72a and 72b of U phase of the 1st layer are formed 
on the insulating layer 73 of the 1st layer, and printed coil 72a and printed coil 72b are 
connected to the serial by the conductor pattern 75. 

[0034] As for two printed coils 72a and 72b, each inner circumference edge is connected with 
the inner circumference edge of the printed coils 72a and 72b of the 2nd layer through through 
holes 74a and 74b. Furthermore, the periphery edge of the printed coils 72a and 72b of the 2nd 
layer is connected to the periphery edge of the printed coils 72a and 72b of the 3rd layer 
through a through hole, and the inner circumference edge of the printed coils 72a and 72b of the 
3rd layer is connected with the inner circumference edge of the printed coils 72a and 72b of the 
4th layer through the through hole. 

[0035] Therefore, the current of U phase supplied to the periphery terminal 80 of printed coil 72a 
of the 4th layer flows printed coil of 3rd layer, 2nd layer, and 1st layer 72a, passes along a 
conductor pattern 75, flows to printed coil of 1st layer 72b, and flows further to printed coil of 
2nd layer, 3rd layer, and 4th layer 72b. 
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[0036] The printed coils 76a and 76b of the 1st layer to the 4th layer are connected to the serial 
also for V phase by the through hole, and two printed coils 76a and 76b of V phase of the 1st 
layer are connected to the serial by through holes 77a and 77b and the conductor pattern (a 
broken line shows to drawing 4 ) of the 2nd layer. Moreover, the current of V phase of the three- 
phase alternating current is supplied to the periphery edge of printed coil 76a of V phase of the 
4th layer. 

[0037] Therefore, the current of U phase supplied to the periphery terminal 81 of printed coil 76a 
of the 4th layer flows printed coil of 3rd layer, 2nd layer, and 1st layer 76a, passes along the 
conductor pattern of the 2nd layer, and flows to printed coil of 1st layer 76b. Furthermore, it 
flows to printed coil of 2nd layer, 3rd layer, and 4th layer 76b. 

[0038] The printed coils 78a and 78b of each phase are connected to the serial also for W phase 
by the through hole, and the printed coils 78a and 78b of W phase of the 1st layer are connected 
to the serial by the conductor pattern of the 1st layer, through holes 79a and 79b, and the 
conductor pattern (a broken line shows to drawing 4 ) of the 2nd layer. Moreover, the current of 
W phase of the three-phase alternating current is supplied to the periphery edge of printed coil 
78a of W phase of the 4th layer. 

[0039] Furthermore, the periphery edge of the printed coils 72b, 76b, and 78b of U layers, V 
layers, and W layers of the 4th layer is mutually connected by the conductor pattern. According 
to the gestalt of this 2nd operation, since a multilayer printed board can constitute the moving 
coil of a rotary motor, compared with the rotator of a coil, a miniaturization and lightweight- 
ization are attained, the effectiveness of a motor can also be improved by that cause, and it 
comes out. Moreover, since a moving coil can be manufactured according to the manufacture 
process of a multilayer substrate, it becomes possible to reduce a manufacturing cost by 
automation. 

[0040] Although it enabled it to connect the periphery edge of two or more printed coils in the 
same field top as the field which was mentioned above and in which the conductor layer was 
made into even number (for example, four layers), and the printed coil was formed with a 
conductor pattern with the gestalt of the 1st operation, a conductor layer can also be made into 
odd number when a conductor pattern may be pulled out from the inner circumference edge of a 
printed coil using a through hole etc. 

[0041] Ingredients, such as plastics of not only the glass epoxy group plate of the gestalt of 
operation but others and a ceramic, can be used for a multilayer substrate. Moreover, the 
approach of forming a conductor pattern not only by the approach of forming a conductor 
pattern by etching but by electroplating, chemical plating, etc., the approach of forming a 
conductor pattern by vacuum evaporationo, etc. are sufficient as the manufacture approach of a 
multilayer substrate. 

[0042] Furthermore, the beer which buried the through tube of not only an approach but the 
insulating layer which uses a through hole by electrolytic plating etc. may be used for the 
approach of connecting an up-and-down conductor layer through an insulating layer, and you 
may make it connect it electrically by the other approaches. 

[0043] In addition, although it explained the case where a moving coil was constituted from one 
multilayer substrate, the gestalt of operation mentioned above forms a printed coil in two or 
more multilayer substrates, respectively, may fix to an adapter plate at one, and may operate the 
multilayer substrate of these plurality as one moving coil as a whole. When the dimension of a 
moving coil is large, the cost of a multilayer substrate can be held down by using the multilayer 
substrate of general-purpose size. 
[0044] 

[Effect of the Invention] According to this invention, the heat sinking plane product of the 
conductor pattern with which a current flows compared with the conventional moving coil which 
carried out the lap winding of the wire rod can be enlarged, and the heat dissipation 
effectiveness can be heightened. Moreover, since the allowable-current consistency of a 
conductor pattern can be enlarged by heightening the heat dissipation effectiveness, in order to 
obtain a desired motor output, the amount of the copper used for a moving coil can be reduced. 
Thereby, a moving coil is lightweight-ized and the effectiveness of a motor can be improved. 
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Moreover, since a moving coil can be manufactured in the manufacture process of a multilayer 
substrate, a manufacturing cost can be reduced by automation. Furthermore, the periphery edge 
of the coil of the top layer and the lowest layer is connectable with the periphery edge of other 
direct coils by connecting the inner circumference edge of the coil of the top layer and the 
lowest layer through a middle conductor layer and a middle insulating layer through an insulating 
layer. Connection between a coil and an external input or connection of coils which consists of a 
conductor pattern can be made by this on the same field as the field in which the coil is formed, 
numbers, such as a through hole for connecting a coil, are lessened, and a manufacturing cost 
can be reduced. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention] This invention relates to the motor which has the moving coil of a linear 
motor, and the moving coil of multilayer structure. 



[Translation done.] 



http:/ / www4.ipdl.ncipi.go.jp/ cgi-bin/tran_web_cgi_e]je 



2005/02/24 



1/1 V 



* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Description of the Prior Art] A linear motor arranges the coil wound around the movable side in 
the shape of flat to two or more juxtaposition, the coil and predetermined spacing are vacated 
for a fixed side, a permanent magnet is arranged to juxtaposition, and rectilinear motion is 
performed by supplying alternating current to a coil. 

[0003] What arranged to juxtaposition the coil which wound the wire rod around JP,2000- 
9281 2,A in the shape of flat, and formed it in it as an example of the structure of the coil of a 
movable side on the base plate is indicated. 

[0004] This invention cuts and lacks the center section of the base plate which carries a coil, in 
order to heighten the heat dissipation effectiveness of a coil. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, the heat sinking plane product of the 
conductor pattern with which a current flows compared with the conventional moving coil which 
carried out the lap winding of the wire rod can be enlarged, and the heat dissipation 
effectiveness can be heightened. Moreover, since the allowable-current consistency of a 
conductor pattern can be enlarged by heightening the heat dissipation effectiveness, in order to 
obtain a desired motor output, the amount of the copper used for a moving coil can be reduced. 
Thereby, a moving coil is lightweight-ized and the effectiveness of a motor can be improved. 
Moreover, since a moving coil can be manufactured in the manufacture process of a multilayer 
substrate, a manufacturing cost can be reduced by automation. Furthermore, the periphery edge 
of the coil of the top layer and the lowest layer is connectable with the periphery edge of other 
direct coils by connecting the inner circumference edge of the coil of the top layer and the 
lowest layer through a middle conductor layer and a middle insulating layer through an insulating 
layer. Connection between a coil and an external input or connection of coils which consists of a 
conductor pattern can be made by this on the same field as the field in which the coil is formed, 
numbers, such as a through hole for connecting a coil, are lessened, and a manufacturing cost 
can be reduced. 



[Translation done.] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, since the above-mentioned invention also 
rolled the wire rod and the coil was created, it was difficult to carry out stripping of the 
generation of heat inside the coil when passing a current, and in order to suppress the 
temperature rise of a coil, the current passed in a coil needed to be restricted. 
[0006] Moreover, the coil around which the wire rod was wound had heavy weight, and the 
effectiveness of a motor also had the trouble of carrying out a part fall. The technical problem of 
this invention is heightening the heat dissipation effectiveness of the moving coil of a linear 
motor. Other technical problems are lightweight-izing the moving coil of a motor. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] The moving coil of the linear motor of invention according to 
claim 1 carries out the laminating of the conductor layer and insulating layer in which the coil 
which consists of a wound conductor pattern was formed, and it constitutes them so that the 
coil of two or more conductor layers may be connected electrically. 
[0008] Since heat is radiated from the coil formed in each conductor layer, respectively 
according to this invention, the heat sinking plane product of a coil can become large, and can 
carry out stripping of the heat generated in a coil efficiently. Moreover, by raising heat 
dissipation effectiveness, since the allowable-current consistency of a conductor pattern can be 
enlarged, the amount of the copper used for a moving coil can be reduced. Thereby, a moving 
coil is lightweight-ized and the effectiveness of a linear motor can be improved. 
[0009] Furthermore, since a moving coil can be manufactured according to the manufacture 
process of a multilayer substrate, a production process can be simplified compared with the 
conventional manufacture approach which fixes to an adapter plate the coil rolled flatly. 
[0010] In the above-mentioned invention, it may consist of even conductor layers and the inner 
circumference edge of the coil of the inner circumference edge of the coil of the top layer and 
the lowest layer or the top layer, an interlayer and the lowest layer, and an interlayer may be 
electrically connected through an insulating layer. 

[001 1] Thus, by constituting, the coil of a desired number of turns is realizable by connecting 
electrically the inner circumference edge of the coil of two or more conductor layers. It consists 
of a conductor layer of at least four or more layers, the inner circumference edge of the coil of 
the top layer, an interlayer, and the lowest layer is electrically connected through an insulating 
layer, respectively, and the periphery edge of the coil of the top layer and the lowest layer may 
enable it to connect with the periphery edge of other coils formed on the external input or the 
same substrate in the above-mentioned invention. 

[0012] Thus, the coil formed on the same substrate with constituting is connectable on the same 
substrate. The motor of invention according to claim 6 serves as a conductor layer of at least 
three or more layers in which the coil which consists of a wound conductor pattern was formed 
from the insulating layer more than two-layer at least, and it has the moving coil of multilayer 
structure to which the coil of two or more conductor layers was electrically connected through 
the insulating layer. 

[0013] According to this invention, by making a moving coil into multilayer structure, the heat 
sinking plane product of a conductor pattern can be enlarged, and the exoergic effectiveness of 
a moving coil can be heightened. Moreover, a moving coil can be lightweight-ized with 
constituting from a multilayer substrate, and, thereby, the effectiveness of a motor can also be 
improved. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, 
referring to a drawing. Drawing 1 is drawing showing the structure of the moving coil 1 1 of the 
linear motor of the gestalt of the 1 st operation. 

[0015] This moving coil 11 consists of a multilayer substrate 14 with which the printed coil 13 
was formed of etching on the insulating layers 12, such as glass epoxy. The pattern is formed in 
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the curled form and the printed coil 13 is formed on the insulating layer 12 at two or more 
juxtaposition. 

[0016] A moving coil 11 consists of five layers in which a conductor layer contains four layers in 
and an insulating layer also contains the resist of the top layer, and the printed coil 13 is formed 
on the insulating layer 1 2 of the 4th layer from the 1 st layer. 

[0017] Drawing 2 is the explanatory view of the connection method between the layers of the 
moving coil 1 1 of multilayer structure. If a linear motor is a three-phase—circuit alternating 
current motor, it will be electrically connected with other printed coils 13 of the same phase, 
among those as for the periphery edge 21 of the printed coil 13 which consists of a wound 
conductor pattern of the 1st layer (the top layer), the through hole 23 is formed in the peripheral 
edge section 22. 

[0018] A through hole 25 is formed in the inner circumference edge 24 of the curled form printed 
coil 13 of the 2nd layer (interlayer), and the through hole 27 is formed also in the periphery edge 
26. The through hole 25 of the inner circumference edge 24 of the printed coil 13 of the 2nd 
layer penetrates the insulating layer 12 between the 1st layer and the 2nd layer, and is 
electrically connected with the through hole 23 of the inner circumference edge 22 of the 
printed coil 13 of the 1st layer. Thereby, the printed coil 13 of the 2nd layer and the printed coil 
13 of the 1st layer are connected to a serial. 

[0019] A through hole 29 is formed in the periphery edge 28 of the curled form printed coil 13 of 
the 3rd layer, and the through hole 31 is formed in the inner circumference edge 30. The through 
hole 29 of the periphery edge 28 of the 3rd layer penetrates the insulating layer 1 2 between the 
3rd layer and the 2nd layer, and is electrically connected with the through hole 27 of the 2nd 
layer. In addition, the through hole 31 of the 3rd layer is insulated with the through hole 25 of the 
2nd layer, and the printed coil of the 2nd layer. 

[0020] Thereby, the printed coil 13 of the 3rd layer and the printed coil 13 of the 2nd layer are 
connected to a serial. The through hole 33 is formed in the inner circumference edge 32 of the 
curled form printed coil 13 of the 4th layer. This through hole 33 penetrates the insulating layer 
12 between the 4th layer and the 3rd layer, and is electrically connected with the through hole 
31 of the inner circumference edge 30 of the 3rd layer. Thereby, the printed coil 13 of the 4th 
layer and the printed coil 13 of the 3rd layer are connected to a serial. 
[0021] The periphery edge 34 of the printed coil 13 of the 4th layer (the lowest layer) is 
connected to other printed coils 13 formed on the same substrate. Namely, the inner 
circumference edge 22 of the printed coil 13 of the 1st layer is connected to the inner 
circumference edge 24 of the printed coil 13 of the 2nd layer. The periphery edge 26 of the 
printed coil 13 of the 2nd layer is connected to the periphery edge 28 of the printed coil 13 of 
the 3rd layer, further, the inner circumference edge 30 of the 3rd layer is connected to the inner 
circumference edge 32 of the printed coil 13 of the 4th layer, and four printed coils 13 are 
connected to a serial as a whole. 

[0022] Therefore, if the number of turns of the printed coil 13 per layer are set to n, the number 
of turns of the moving-coil 11 whole in four layers are set to 4n, and desired number of turns 
can be obtained by increasing a number of layers. 

[0023] Next, drawing 3 is the explanatory view of the connection method of the printed coil in 
the case of using a three-phase-alternating-current motor as a linear motor, two or more 
printed coils [ substrate / 14 / multilayer] 41, 49, and 61 .. forms in juxtaposition — having — 
**** — each printed coils 41, 49, and 61 is connected by the three-phase-circuit Y 
connection — having — printed coils 41, 49, and 61 — the three-phase-circuit alternating 
current of U phase, V phase, and W phase is supplied to .. in order. 

[0024] In drawing 3 , the arrow head of a broken line shows the conductor pattern of the 4th 
layer for the conductor pattern of the 1 st layer to which the arrow head of a continuous line 
connects a printed coil. Connection of the printed coil of U phase is explained first. The 
periphery edge 42 of the printed coil 41 of the 1st layer of U phase is connected with other 
printed coils of U phase formed on the same substrate, or the current of U phase of a three- 
phase-circuit alternating current is supplied from the outside. And the periphery edge 43 of the 
printed coil 41 of the 4th layer is connected by the following periphery edge 45 and following 
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conductor pattern of the printed coil 44 of the 4th layer of U phase. Furthermore, the periphery 
edge 46 of the printed coil 44 of the 1st layer of U phase is connected with the periphery edge 
48 of the printed coil 47 of the 1st layer of the following U phase. 

[0025] Therefore, the current of U phase supplied to the periphery edge 42 of the printed coil 41 
of the 1st layer of U phase flows to the printed coil 41 of the 2nd layer through the through hole 
of an inner circumference edge, and flows to the printed coil 41 of the 3rd layer through the 
through hole of the periphery edge of the printed coil 41 of the 2nd layer. Furthermore, it flows 
to the printed coil 41 of the 4th layer through the through hole of the inner circumference edge 
of the printed coil 41 of the 3rd layer, and flows from the periphery edge 43 of the printed coil 41 
of the 4th layer to the printed coil 44 of the 4th layer as follows of U layers. The current which 
flowed into the printed coil 44 of the 4th layer flows from the periphery edge 46 of the 1st layer 
to the printed coil 47 of the 1st layer of the following U phase through the printed coil 44 of the 
3rd layer, the 2nd layer, and the 1st layer. 

[0026] Next, the current of V phase of the three-phase alternating current is supplied to the 
periphery edge 50 of the printed coil 49 of the 4th layer of V phase from other printed coils or 
exteriors which were formed on the same substrate. The periphery edge 51 of the printed coil 49 
of the 1st layer of V phase is connected by the following periphery edge 53 and following 
conductor pattern of the printed coil 52 of the 1st layer of V phase. In addition, since this 
conductor pattern intersects the conductor pattern of U phase mentioned above, the part is 
connected by the conductor pattern of the 3rd layer through the through hole 54. The periphery 
edge 55 of the printed coil 52 of the 4th layer of V phase is connected by the following periphery 
edge 57 and following conductor pattern of the 4th-layer print 56 of V phase. The periphery edge 
58 of the printed coil 56 of the 1st layer of the V phase is connected with the periphery edge 60 
of the printed coil 47 of the 4th layer of U phase, and the periphery edge 69 of the printed coil 
67 of the 4th layer of W layers by the conductor pattern through the through hole 59. 
[0027] Therefore, the current supplied to the periphery edge 50 of the printed coil 49 of the 4th 
layer of V phase flows to the printed coil 49 of the 3rd layer through the through hole of an inner 
circumference edge (not shown), and flows to the printed coil 49 of the 2nd layer through the 
through hole of the periphery edge of the printed coil 49 of the 3rd layer. Furthermore, it flows to 
the printed coil 49 of the 1st layer through the through hole of the inner circumference edge of 
the printed coil 49 of the 2nd layer, and flows from the periphery edge 51 of the printed coil 49 
of the 1st layer to the printed coil 52 of the 1st layer of the following V phase. The current 
which flowed into the printed coil 52 of this V phase flows from the periphery edge 55 of the 
printed coil 52 of the 4th layer to the printed coil 56 of the 4th layer of the following V phase 
through the printed coil 52 of the 2nd layer, the 3rd layer, and the 4th layer. 
[0028] Next, other printed coils formed on the same substrate are connected to the periphery 
edge 62 of the printed coil 61 of the 1st layer of W phase, or the current of W phase of a three- 
phase-circuit alternating current is supplied to it from the outside. This printed coil 61 of the 1st 
layer is connected with the printed coil 61 of the 2nd layer, the 3rd layer, and the 4th layer 
through the through hole at the serial. 

[0029] The periphery edge 63 of the printed coil 61 of the 4th layer is connected by the following 
periphery edge 65 and following conductor pattern of the printed coil 64 of the 4th layer of W 
phase. Furthermore, the periphery edge 66 of the printed coil 64 of the 1st layer of W phase and 
the periphery edge 68 of the printed coil 67 of the 1st layer of the following W phase are 
connected by the conductor pattern. The periphery edge 69 of the printed coil 67 of the 1st 
layer of the W phase is connected by the periphery edge 60 of the printed coil 47 of the 4th 
layer of U phase and the periphery edge 58 of the printed coil 56 of the 4th phase of V phase, 
and the conductor pattern. 

[0030] Therefore, the current supplied to the printed coil 61 of the 1st layer of W layers flows 
the printed coil 61 of the 2nd layer, the 3rd layer, and the 4th layer. And it flows from the 
periphery edge 61 of the printed coil 61 of the 4th layer to the printed coil 64 of the 4th layer as 
follows of W layers. 

[0031] According to the gestalt of operation mentioned above, the surface area of the conductor 
pattern section which serves as a current path compared with the conventional copper coil with 
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constituting the moving coil 1 1 of a linear motor by the printed circuit board of multilayer 
structure can be doubled [ about / more than ]. Thereby, since the heat dissipation 
effectiveness of the conductor pattern of a current path can be raised, compared with a copper 
coil, a current can be passed by one about 5 times the current density of this. Furthermore, 
since current density can increase, the amount of copper [ used ] is reduced and-izing of the 
moving coil 11 can be carried out [ lightweight ]. 

[0032] Next, drawing 4 (A) and (B) are the flat surfaces and important section sectional views of 
a moving coil 71 by the side of the rotator of the rotary motor of the gestalt of operation of the 
2nd of this invention. The moving coil 71 of the gestalt of this 2nd operation consists of 
multilayer printed boards which consist of a conductor layer which consists of an insulating layer 
73 of four layers, printed coils 72b and 76a, etc., as shown in drawing 4 (B), and the conductor 
layer of the 1st layer is covered with the resist Moreover, the revolving shaft 91 is being fixed to 
the center section of the moving coil 71 by press fit, adhesion, and the other mechanical fixed 
approaches. 

[0033] As shown in drawing 4 (A), two printed coils with which the current of U phase of a 
three-phase-circuit alternating current, V phase, and W phase flows are formed in each class of 
etching etc., respectively. Two printed coils 72a and 72b of U phase of the 1st layer are formed 
on the insulating layer 73 of the 1st layer, and printed coil 72a and printed coil 72b are 
connected to the serial by the conductor pattern 75. 

[0034] As for two printed coils 72a and 72b, each inner circumference edge is connected with 
the inner circumference edge of the printed coils 72a and 72b of the 2nd layer through through 
holes 74a and 74b. Furthermore, the periphery edge of the printed coils 72a and 72b of the 2nd 
layer is connected to the periphery edge of the printed coils 72a and 72b of the 3rd layer 
through a through hole, and the inner circumference edge of the printed coils 72a and 72b of the 
3rd layer is connected with the inner circumference edge of the printed coils 72a and 72b of the 
4th layer through the through hole. 

[0035] Therefore, the current of U phase supplied to the periphery terminal 80 of printed coil 72a 
of the 4th layer flows printed coil of 3rd layer, 2nd layer, and 1st layer 72a, passes along a 
conductor pattern 75, flows to printed coil of 1st layer 72b, and flows further to printed coil of 
2nd layer, 3rd layer, and 4th layer 72b. 

[0036] The printed coils 76a and 76b of the 1st layer to the 4th layer are connected to the serial 
also for V phase by the through hole, and two printed coils 76a and 76b of V phase of the 1st 
layer are connected to the serial by through holes 77a and 77b and the conductor pattern (a 
broken line shows to drawing 4 ) of the 2nd layer. Moreover, the current of V phase of the three- 
phase alternating current is supplied to the periphery edge of printed coil 76a of V phase of the 
4th layer. 

[0037] Therefore, the current of U phase supplied to the periphery terminal 81 of printed coil 76a 
of the 4th layer flows printed coil of 3rd layer, 2nd layer, and 1st layer 76a, passes along the 
conductor pattern of the 2nd layer, and flows to printed coil of 1st layer 76b. Furthermore, it 
flows to printed coil of 2nd layer, 3rd layer, and 4th layer 76b. 

[0038] The printed coils 78a and 78b of each phase are connected to the serial also for W phase 
by the through hole, and the printed coils 78a and 78b of W phase of the 1st layer are connected 
to the serial by the conductor pattern of the 1st layer, through holes 79a and 79b, and the 
conductor pattern (a broken line shows to drawing 4 ) of the 2nd layer. Moreover, the current of 
W phase of the three-phase alternating current is supplied to the periphery edge of printed coil 
78a of W phase of the 4th layer. 

[0039] Furthermore, the periphery edge of the printed coils 72b, 76b, and 78b of U layers, V 
layers, and W layers of the 4th layer is mutually connected by the conductor pattern. According 
to the gestalt of this 2nd operation, since a multilayer printed board can constitute the moving 
coil of a rotary motor, compared with the rotator of a coil, a miniaturization and lightweight- 
ization are attained, the effectiveness of a motor can also be improved by that cause, and it 
comes out. Moreover, since a moving coil can be manufactured according to the manufacture 
process of a multilayer substrate, it becomes possible to reduce a manufacturing cost by 
automation. 
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[0040] Although it enabled it to connect the periphery edge of two or more printed coils in the 
same field top as the field which was mentioned above and in which the conductor layer was 
made into even number (for example, four layers), and the printed coil was formed with a 
conductor pattern with the gestalt of the 1st operation, a conductor layer can also be made into 
odd number when a conductor pattern may be pulled out from the inner circumference edge of a 
printed coil using a through hole etc. 

[0041] Ingredients, such as plastics of not only the glass epoxy group plate of the gestalt of 
operation but others and a ceramic, can be used for a multilayer substrate. Moreover, the 
approach of forming a conductor pattern not only by the approach of forming a conductor 
pattern by etching but by electroplating, chemical plating, etc., the approach of forming a 
conductor pattern by vacuum evaporationo, etc. are sufficient as the manufacture approach of a 
multilayer substrate. 

[0042] Furthermore, the beer which buried the through tube of not only an approach but the 
insulating layer which uses a through hole by electrolytic plating etc. may be used for the 
approach of connecting an up-and-down conductor layer through an insulating layer, and you 
may make it connect it electrically by the other approaches. 

[0043] In addition, although it explained the case where a moving coil was constituted from one 
multilayer substrate, the gestalt of operation mentioned above forms a printed coil in two or 
more multilayer substrates, respectively, may fix to an adapter plate at one, and may operate the 
multilayer substrate of these plurality as one moving coil as a whole. When the dimension of a 
moving coil is large, the cost of a multilayer substrate can be held down by using the multilayer 
substrate of general-purpose size. 
[0044] 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
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precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the structure of the moving coil of the gestalt of the 1st 
operation. 

[Drawing 2] It is the explanatory view of the connection method between the layers of a moving 
coil. 

[Drawing 3] It is the explanatory view of the connection method of the printed coil of a three- 
phase-alternating-current linear motor. 

[Drawing 4] Drawing 4 (A) is the top view of the moving coil of the gestalt of the 2nd operation, 
and drawing 4 (B) is the sectional view. 
[Description of Notations] 

1 1 Moving Coil 

1 2 Insulating Layer 

13 Printed Coil 

14 Multilayer Substrate 
71 Moving Coil 

72a, 72b Printed coil of U phase 
76a, 76b Printed coil of V phase 
78a, 78b Printed coil of W phase 
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DRAWINGS 
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[Drawing 3] 
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[Drawing 4] 
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h=r^/n 3<0rtE48»2 2^i2i^y yh^^ 
i 3<artffi««2 4ic»tt$ix % ^co^2gco7 p y 

3^ffl««fB2 8*c««Stt, fg3gOf*!jI]ffi 
35 3 0^l4l^)7 P yyf3^;H 3(D^^®|fP3 2 fC 
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[00221 seo-c, nsfcD^yyyha^/ns 

ni^Si, 4)|(D**Ml3^/H lift 
[0 0 2 3] fttc, g]3l4, y -y^r-^ <t ITEffi^ 

RWia-cfcs. *«f*«i4tctt, S»/yyf^ 

^4 1, 4 9, 6 1 • • 3SS3fc5!lfc?Bj*StL-C*5 9 % &y 
io yyfn^/Ml, 4 9, 61 • • tt3TOfeiT*8 

-/y >h=r>f/U4 1, 4 9, 6 1 • • ICKfilCU 

ft, vffi, Wffi0 3ffi^SSK^W*&$ti5o 
[0 0 2 4] H3K*5l^-C, HSIO&HH4, ry>h^ 
^/^Mt^SiI^^^-y*, ffl3*<0fcBU4 
141^^-y^itt^o ASDfcuffiory 
>bn^/K7)»^5:SiPJ-r^ 0 uffi^n^yyf 
3>fyu4 10*MNM 214, p]-SS±{c«JJxfc 

3ttSE«OU*l©««3J*«*&$*t5. ^LT, ^4S(D 
20 ry ^ h=i-</U4 10>*WBiBtt4 314, &C0Ut@<£>^4 

b=>f/U4 4(0*WSaBg54 6**, &<DUt@<0^ 1 Ji<^^ 
y yf^^/U4 7<0*««B»4 8 i:»»£;h,-C^5 0 
[0 0 2 5] fifoT, V^<D^im<O^V>h^^C^4 
10*M»4 2^«J&$ttfcU«^«8ttt, ft^ffigfl 
<7);*/w— /i-SrST^2g(D7 R y V h =>f /U4 1 fcgfc 
ft, I2l^)7 p y >b3>f/U4 1 co^*8S&0;*/u-* 
-/^gtf 3l^)/y vh^./M l (:»5o £<b 
30 fc, I3i(^^y y h 1 WrtiSS|S(0^/u-* 

-/USrST* 4 ^h=r^/U4 1 Icffift, ^(Di 

4B<D:? P y yh=></U4 l<B*mS8SU 3d^6>ftOUJB 
<DM4l§<D7V ^h^J/l-4 4\Cffitl% 0 SUgcT^y 
yf^^/M 4JCfltALfc«Jtt«4, fg3Ji, g§2/f&tf 

mim^v^h^j /\s4 4*mxmim<nftmt%U4 

[00 2 6] J5C(C, VtBOl4f©7'y 1/ \* zi 4 ,v A $ 

5 111, ^WVtBO^iewyj >"b="f/U5 2<75^ 

M-T5WT% — gi5^x/u— /us 4 5rjt-Ltl3l(?) 

!>>ha^/U5 2©^ffl*»5 5tt,'ft«)V«<DJB4Ji 
>b5 6CD^-JliffiSl55 7 fc — V'lt J: 9 « 




5 

ffig&6 o&t/wg<om4g<£>:/y > 7<D9Vm 
*8§B6 9 tS«%£ftT^£ e 
[0 0 2 7] fi£oT, Vft<Dm4J§(0-7V 1/ ^>f/U4 
9<DWi]ffigP5 OIC^^HAcS^, f*UH*£SP (12^ 
it"f) <7)*/U— *-/U£gT^3gCD:/y >h=i^/U4 

60 ^2i^yy >h=i>r/u4 9c^rtja^<7) 

x/U— * — /u£&Tl ll^^'J ^hn^/U4 9(cffi 

3mRrjm4m^v > h^^^s 2^mxm4m^ 

!)>h^^^5 2^»5 5frt>#:<DVm<Dm4m 
[0 0 2 8] &{C, Wfl^)Ili^yyF^^^6 1 

i&x/is-*-/u&jn^xm2m. i3iMi4§^ 
:/y > hn^/u6 1 t\Km^m^tix^^ 0 

[0 0 2 9] m4f§<V'7V yh3^/U6 10^ffi35 6 
312, ^cDWt@(7)S4g^^y >h^-T/W6 4(^^^l$g 

as6 5 bmfc'<*->'^£V)mm.£tix^z < > £btc, 

Wf@<7)Hg0^y yh^^/U6 4^^iffi?B6 6 blk 

OTffi^if^/yyfn^/ue 7<^j^£&6 8 t 

m<r>^]) > h=>f/U6 7<Dftfflffi&6 9ft, UtB<0|&4 
gc^yy ixh=3>OU4 7<Z>#WSS»6 0&tfVft<£>ig4 

[0 0 3 0] StoT, Wg(D^lgc7)7 P y V h=iY/W6 
1 (C^^ttfc*^^, Jg2g, grSg&tfSUg^:/ 
y Vh=r^;U6 1 £®X5o ^IT, S4i^yyb 

[0031] ±i£ Ltzmi&mmizkinif. y ^r^e- 
^optsj^^/h i$:#i«it(D^y ^hmmcxvffi 

z>zkfrx$z><Dx\ m^mt^x^dmcommmm 

[0 0 3 2] 04 (A) , (B) IS, *&W<Dm 

Opltfj=3>T/u7 l (1 N HI4 (B) (c^i-J: 0 \C4M<Dl& 
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6 

tf73t7 P yyb3^/U72b, 7 6a?H^I 

#gia^&5#g7 p y yvmmxffi&zin, sn^) 

/U7 1 O c f*SP(c:it[Eltett9 1 /$*JEA, S*. Z<Dtii<D 

mmwmfcjjfexw7z£tix^z> 0 

[0 0 3 3] #gia3, EI 4 (A) M^-fi^fC, 3*8 

^oi^^^^^j:t9*tbm2fim^ttTl>6o m 
lg^UtS(^2<B^*7 P y > h^/U7 2 a , 7 2blt 

io mim<Dmmjg7 3<D±\zmf&ztix&?). -?v^h = 

4 }V7 2 a k^V >h=i-T/U7 2 bli^^^->7 5 

[0 0 3 4] 2f@C9-/y > hn^/i/7 2 a , 7 2blt 
^H^tt^^MliS5glS^^/U-^-;U7 4a, 7 4b 
LXm2m<D7V ^Y^4)V7 2 a , 7 2b^« 
t«jgc$tlT^5 0 £ fefc, m2<Dj§r>'7 ] J >h^-C/^ 
7 2 a, 7 2 b O^^SSU^^^-^-/^^ ITS 3 

i(D7 p yyh3^/u7 2a, 7 2 b <Dftmt$in\zmwt£ 

tls %3m<0-7V l^Yzi^tV7 2 a, 72bCD^Ji]Sg& 
20 &x;U—*—;U%frl,X%4f§<Dy r V >h^^(/^7 2 
a, 7 2 b<7)rt]§^i:S^$tlT^6o 
[0 0 3 5] S§oT, f4l(7)7'yyh3^;i,7 2a^ 
^ffiT-8 O^^^^L^U^COm^d, JB3g, 12 
g. Slg0O7 P y>h^>T/l-7 2a?rSEtl, 
^7 5^11^), miS<D7V yb^^/V7 2 b ICggtl, 
££>K, ^2g, m3g^^4g(7)7 P y >h^^7 
2 b (vlSEtl^o 

[0 0 3 6] Vf@tJglg^fb?g4gO:/y ^h^^/p 
7 6 a, 7 6 b^^/u^-^-zutcJ: *9iS?iJ(C^$ixT 
30 439 , ^ lg^V^^)2fl§(Oy y ^ bn-r/l-7 6 a , 7 
6b^^/^-/U7 7a, 7 7 b k^2M^^<^ 

m4\zMmx^-t) kictvmmc&mztix^ 

5o l4l^Vffi(7)/y y hn>< ^7 6 a<7)^ 

[0 0 3 7] 6£oT, m4g(D7 P y >-h^-f/W7 6 a(D 
^ffi^F8 llcW^^ix^Uft^mffilt, ^3g, Jf£2 
g, IlI^7 P yyhn^/U76 a$ri5fcix, m2go^ 

{fc/^->-£:iii9, Iiloyy yh^^/w 6 btcgs 

it5o ^H, ^2g, m3gS^4g(^^y >-h^ 
40 ^/U7 6b ItCffitl&o 

[0 0 3 8) Wffit^tl(Dyyyh3>f/i,7 8a, 78 
bfr*/U-*-MC£ ^E^iJfC^^ixT^^, III 
COWffiO^y > h^^/l/7 8 a , 78b^5, $lf(Di$ 
^°^->-, 7/^-/W9a, 79b, MS2I 

$tbT^5o i^c, !4l(0WtSO7 p y /U7 8 

[0 0 3 9] ^4gC0Ug, vg, wgo^y 

so yh3>f/U72b, 7 6 b, 7 8 b ©*WB*tttt:8|tt'< 




7 

mmc£*)mf$.T~z z><dx\ mm<Dmui-\ctt-<x , * 
[oo4o] ±^Ltzmi<Dmm<Dmmx'it, 

(0J;ll£, AM) l-UT, ^Dyha^rt'WS 
[0 0 4 1] #JIS«li, HtgW^ffiCD^^^^i*^^ 

&mx-i>&\,\ 

[0042] $t>ic, mms^^^x±T<om^mi:m 

mmvM&nznm* ys-mzxvMibtct'Tzm^x 
t&i^u z<»<&(Djjmx'W.%&\cmffi:i-z>ioicLx 

[oo4 3] ±&Ltcnmmmte. -zim^j^ 

tib&&<D£mmmz& i otmmc-mz&T£^x. ± 
»tLxi^><D-^m^^^tLxmm^^:xh^\ 

[0 04 4] 
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<E>«iSt, fo5^tt^^^->'^ib/<c5='-r^i:*9 Leo 

mm.*. =j ^mmzfrx^zmtm-mtx-fto ^ 

20 [mi] mi<Dmi&<n&M<o^W)^4/\s<Dffim : &^-t-m 

[12] ^rtt^^/K^SFflw^^fewmi^niT-fes,, 
[13] ^m&wj -T*-?<D?v^h=4>i'<nmffi. 
j3&<F>wimmxhz>, 

[141 14 (A) 11, |g2cOHig(^f£OpTi») = ^/P 

<o¥si, 14 (b) m^mmmxfoz. 
1 1 ^reb = 

1 2 

30 13 y y >- b => -< 
i 4 #es« 

7 1 s\W)=i4si< 

72a, 72b UtlCDT 1 " y > h =W ,u 

7 6a, 76b Vft®7'!Jyf3^;l. 

7 8 a, 78 b WfficD:/ y V h => ■< >V 
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